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noon, pronounced convection undoubted d e c k  the 

again maintained. As an illustration of an unusually 
strong convectional influence the two-theodolite obser- 
vation at Broken Arrow on the afternoon of the 14th is 
cited. It waa found that convection affected the ascen- 
sional rate until the 22d minute. However, from the 
22d to the 55th minute, the end of the observation, the 
secensional rate waa almoet exactly that of the assumed 
rate used in le-theodolite work. That conditions 

shown b the kite records from Broken Arrow on this 

was particularly steep on these dates, exceeding 2' C. 
per 100 meters off the surface on the 14th and over 1' C. 

er 100 meters from the surface to 3,000 on the 15th. 
Eow humidity at  these times, however, prevented 
thunderstorm development. 

The observation a t  Groeabeck on the 24th, rederred to 
above, showed westerly winds from 4,000 to 15,000 
meters with an average velocity of about 8 m. p. s. 
On the 2d, a two-theodolite observation at  this station 
reached to nearly 14,000 meters, indicating moderate 
easterly winds from 3,000 meters to the highest altitude. 

Exceedin 1 strong winds were observed in the free a u  
as follows: %8endale on the 7th, W. 39 m. . s.~ 7,600 
meters; Lansing, W. 31 m. p. s., 8,400 meter; gurlington 
WNW. 41 m. p..s., 4,800 meters. It is found that 0; 
these dates a h g h  pressure area central over North 
Dakota on the 7th moved practically due east, being 
central over Lake Huron on the 9th. In these strong 
winds undoubtedly lies the reason for the direction taken 
by this HIQE, since it is oftener found that a more south- 
erl c o m e  is followed. 

&win periods when the Atlantic HIQH was particu- 
larly w& developed an easterly wind of considerable 
vdocit was observed in the free air at  San Juan. This 

m. p. s. at 3,500 meters on the 21st; and 23 m. p. s. at 
2,000 meters on the 22d. 

ascensional rate appreciabl After the b a i  oon has risen 
above this convective tur t ulence the constant rate is 

extremely favora 7 le for convection were prevalent is 

date an B that following. It is found that the lapse rate 

reache B 20 m. p. s. at 1,500 meters on the 10th; 23 
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TABLE 1 .-Free& tmpmaiures, relative humidities and vapor presswes 
during August, 1993. 

TEMPERATURE ('C.). 
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-9 
-9 
-5 
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17.21 a6.3 +a1 +0.4 B.1 22.7 -0.9 -0.8 

24.6 +0.4 20.1 -1.3 
23.6 +0.5 18.5 -1.2 
22.6 +0.6 16. -1.3 

Surface.. 
250.. ..... 
500.. ..... 
750.. ..... $3::::: 
2'000'- - - -  
2'500" - - * 
4'000::::: 
4' 500... .. 
5:000.. 

$OD&:::: 

...... 

88 +7 
66 +7 
66 +7 
66 +8 
83 +4 
63 +5 
66 +10 
64 +8.. .............. 

VAPOR 

,....[......I ...... [ ...... 
PRESSURE (mb). 

~ ~ ~~ 

Surface.. m.. ..... 
500.. ..... 
750.. ..... 
1000. 
1'250.:::: 
1'500.. ... 
2'ooo.. ... 
2'500.. ... 
3'000.. ... 
3'500. .... 
4:ooo. .... 
5: m... .. 4500 ..... ...... ...... 

- 

............ ............ 

TABLE 2.-he-air  resultant winds (m. p. s.) during A u p t ,  1928. 

Groesbeck Tex. Royal Cmtar, Ind. 
(141 d.) I .  (225 m.) 

Ellendale. N. D&. 
(44.4 m.) 

Broken Arrow, Okla. Drexel, Nebr. Due West 8. C. 
(m m.) (36d m.) (217 d.) 

Altitude. 

3.0s. 2.W. 
3.2 8. 1.w. 
5.7 6.14.W. 
6.0S.21°W. 
5.7 8.29.W. 
6.0 8. 37-w. 
4.5 8.43.W. 
3.7 a. 49.W. 
3.9 8.64.W. 
4.0 8. WW. 
6.0 8.50.W. 
6.7 8. NOW. 
8 0  w. 

-- -~ (Y.1 

surhca ..... 8. %OW. 
as0 ......... S.WW. 
5M) ......... 8.42-W. 
750 ......... 8.530W. 
1,ooo ....... S.54.W. 
1,250 ....... S.55.W. 
1 500. ...... s.6oow. 
2,m ....... S.58.W. 

8.54.W. 

4,000 ....... w. 
4,600 ....... w. 
5,000.. I I 

4ooo.. ..... 8. 64.W. 

2%------- ....... 8. 57-w. 

........................... 

T H E  WEATHER ELEMENTS. 
By P. C. DAY, Meteorologbt, in Charge of Division. 

weather usually associated with the so-called dog days 
were largely lacking and pleasant weather was the rule. 
The cyclonic' circulation continued feeble and the 

centers of low-pressure areas ursued tracks usually well 
to the northward from the reat Lakes eastward, only 

cyclonic features. 

usually prevail in August, particularly over the western 

8 PRESSWE AND WINDS. 

August, 1923, on the whole exhibited no radical de ar- 

month of summer, althou h over much of the northern 

Mountains eastward the elements favoring the oppressive 

tures from the weather to be expected during the P ast 

and central portions of gh t e country from the Rocky 

one, that of the 21st-22dJ developing the more important 

Anticyclones were of a somewhat stronger type than 



AUGUST, 1923. MONTHLY WEATHER REVIEW. 417 

districts, that of the 2lst-22d, moving southward from 
the Canadian Northwest, being of unusual strength and 
giving the first warning of approaching winter over 
northern and central districts from the Rocky Mountains 
eastward. 

In  the absence of im ortant low-pressure areas over 

sure for the month over this area was higher than in Yes- uly, 
associated with West India hurricanes, the average 

although the reverse is usually the case. Likewise on 
account of the prevalence of low areas along the northern 
border from the Great Lakes eastward the average pres- 
sure for this region was distinctly lower than in July, and 
here, too, the reverse is usually the case. 

For the month as a whole pressure was slightly below 
normal from the central portions of Kansas and Okla- 
homa northeastward and eastward to the Great Lakes and 
Atlantic coast. Elsewhere the pressure averages were 
above the normal for the month. 

High winds prevded over extensive areas from the 
up er Mississi pi Valley eastward over the Great Tlakes 

during the passage eastward of the most im ortant storm 

the southern districts, P rom Texas eastward, frequently 

an B to the d r t h  Atlantic coast on the 21st and 22d, 

of the month over those re ions. At Bu fF alo, N. Y., a 
maximum velocit of 72 mi f es per hour was recorded on 
the 21st, the hig E est ever reported from that point in 

small t % understorm areas, and as far as reported no lives 

property damage was sustained from win B storms of any 

Au ust. 
#xce t i n  the above instance high winds were limited to 

were lost from storms of the tornado t pe, and little 

character. 
The prevailing winds were from southerly points over 

most Atlantic Coast States, and from the Ohio and lower 
Missouri Valley to the Gulf of Mexico. From the upper 
Missouri Valley eastward to the Great Lakes the pre- 
vailing winds were mainly from northerly or westerly 
points, while from the Rocky Mountains westward they 
were variable. 

A list of the more important storms of the month, with 
items ertaining to location, damage, etc., appears at the 

TEMPERATURE. 
end o P this section. 

The outstanding feature of the temperature conditions 
during the month was the unusual cold attending the 
strong anticyclone that moved into the upper Missouri 
Valley from the British Northwest on the morning of the 
21st, and durin the following two or three days over- 

da tes  from the Rocky Mountains eastward. Some of 
the lowest temperatures ever recorded in Au ust occurred 
during this period, particularly in the a reat Lakes 
region, and at  numerous other points the temperatures 
were the lowest ever observed so early in the month. 

Frosts were re orted from exposed localities in the 
more Northern &ates, and some damage resulted to 
corn, buckwheat, and garden truck. 

During the progress southward and eastward of this 
cold area temperature changes amounting to 20' or 
more in 24 hours occurred over extensive areas, but 
otherwise the changes from day to day wen usually 
unimportant. 

The following is a statement of the more important 
features of the temperature conditions existing during 
the several weeks of the month: 

During the week endin the 7th, high temperatures 

weeks, over the Central and Southern Plains, the greatest 
heat centering over Oklahoma and portions of adjacent 

s read the nort % ern and central districts of the Uni td  

continued, as had been t f e case for several previous 

States, where the day temperatures were fre uently 
above loo', reaching a maximum of 112' on t % e lst, 
with weekly averages rangin from 6' to 10' per day 

ractically all other ortions of the country from New 

thence eastward to the Atlantic coast, save over Florida 
and small areas adjacent thereto. I n  the upper Mis- 
souri Valley and generally to westward of the Rocky 
Mountains, this week was cooler than normal, the 
averages for the peridd ranging from 6' to 12' below 
normal, from western Minnesota to the eastern portions 
of Washington and Ore on. 

ally over practically all districts from the Rocky houn- 
tains eastward, the center of the eatest heat still per- 

averages about as high as during the receding week, 

reachin a maximum of 113' in Kamas on the 14th. 

increase in warmth, but the averages were still usually 
lower than normal. 

The week ending the 21st had more veriable tempera- 
ture conditions than had esisted previously during the 
month, although hiuh temperatures still ersisted in the 

Lakes eastward the week was moderately cool and sim- 
ilar conditions prevailed in the middle and southern 
Rocky Mountain and Plateau districts and in the in- 
terior portions of California. It was sli htly warmer 

tinued warn in the Great Plains and over most central 
and southern districts to the eastward. 

above the normal. This wee E was warm as a rule over 

Rexico northeastwar B to the Lake Superior region and 

The second week of t % e month continued warm ener- 

sisting over Oklahoma and parts o !T adjacent States, with 

and extremes still above 100' or only s P ightly less, and 

West o f the Rocky Mountains this week showed some 

Southern Plains. bver most districts P rom the Great 

than normal in the far Northwest and t % e week con- 

Beginning with the morning 
low temperatures overspread the 
and dulvlg the following few 
for Au ust prevailed over most 
trick f rom the Rocky Mountains eastward, the week 
followin the 21st as a whole averaging from 6' to 10' 
below t%e normal over all northern districts from the 
Dakotas and Nebraska eastward to the North Atlantic 
States. The week was likewise cooler, but not to such a 
marked degree, over all other portions of the country, 
save in the Plateau and Pac ih  Coast States and at  a 
few oints in the more Southern States. 

Tfe last few days of the month were without important 
variations in tem erature and at the close nearly normal 

The month as a whole was decidedly warm over the 
near Southwest, the area of greatest heat centerin over 
Oklahoma and the adjacent portions of near-b ltates. 

and over the Atlantic Coast States from North Carolina 
to central Florida. Elsewhere the month was cooler than 
normal, the greatest deficiencies appearing over the more 
northern districts from the Dakotas eastward. 

The warmest periods of the month were mainly during 
the first half, important dates being on the 1st over Texas, 
Oklahoma and parts of adjoinin States, and in the upper 

States; about the 10th to 12th from the middle Rock 

to 18th in the central and east Gulf states and in the 
f a r  Northwest; and near the end over California, Arizona 
and portions of adjoining States. 

The coolest period of the month was confined chiefly 
to the early part of the last decade, maid on the 22d- 
24th. Over the districts from the Roczy Mountains 
westward the coolest days were widely scattered. 

conditions prevai r ed in all parts of the country. 

It was likewise warmer than average in the far d orthwest 

Lake region; on the 3d to 5t % over the Northeastern 

Mountains eastward to the Ohio Valle ; about the 15 ti 
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lcode~,  Utah (near) ......... 
YanLtopI, 8. Dak., and vi- 

Gardm~ City, Kana ........... 
cinlty. 

MONTHLY WEATHER REVIEW. AUGUET, 1923 

1 P. m.. .............................. Thunderstorm and Hlgh water resulted in washin out fence8 and 
3 0:36-10:50 .......................... Thundwatorm .... Muchdamageto~esandpoles.trees,ands~; 

4 P. m ................................ Wind and hail.. .. Crops seve.rely damaged. ........................ 

bail. crops and overflowing railroe% t r d .  
mlnor damage to emme buildings; corn blown 
down; 2 persons injured. p. m. 

PREOIPlTA!t'ION. 

the month was probably near the 
normal consid t e country as a whole, though poorly 
distributed a s x e .  In general there was less than the 
normal amount from central Montana and northern 
Wyoming eastward to the Great Lakee, over the Atlantic 
States from Maine to Florida, and over the Great Plains 
from the southern portions of Kansas and Missouri to 
the Gulf and Rio Grande. Over the Plateau States and 
from the middle Rocky Mountains eastward to Lake 
Michigan and the Oh0 Valley the gracipitation was 
above normal, usually by considera le amounts. In 
eastern Colorado and ortions of Nebraska, South Dakota 

for the month were in many cases the greatest of record 
t. In Colorado rain occurred in some portions 

for of the AuY tate on every day of the month, and the total for 
the State was the greatest ever known in August. 

The greatest monthly fall at any station was 14.30 
inches at Georgetom, S. C., and amounts above 10 
inches were reported from one or more 

and 

unn%, The rainfall d 

and Iowa rains were f requent and heavy, and the totals 

halE the States. T h e  range between t%Oints e greatest in 

least mounts was unusually la e, 'thus indicating a very 
uneven distribution within the Tf tates. 

SNOWFALL. 

Snow was re orted from some of the mountains of 

do not show that it occurred elsewhere. 
The sup 1 of water for irrigation and hydroelectric 

power in 8ahornia was low, but suEcient for present 
needs. Elsewhere in the West the supply of water was 
generally sufEcient. 

Wyoming and a% ontana, on the lst, but records available 

BELATIVE HUMIDITY. 

On account of the prevailing high temperatures in 
portions of the middle and southern Great Plains, the 
relative humidity over this area ranged from 5 to 15 per 
cent leas than normal, and there was a general deficiency 
from the up er Mississi pi Valley eastward to New En 

tions prevailed and there was a ecided excess in the 
Rocky Mountain and portions of the Plateau regions. 

7 land. In ot Yl er parts o f the coun more humid con81 

SEVERE LOCAL STORMS, -AUGUST, 1933. 
wmma local starrm that d W i g  the month. A more complete statement will appear in the Annual 

-itaport of the chief of B m T  
[The tabla hemwith eontelns such data 8(1 hsw been m e l d  

Remarks. 

Leoti, Kana- ................. Tanado .......... 
Tcme Haute Ind., end adJa- Thunderstorm. ... 
mt countb. 

Bridgewater and Middleboro, 
Charles City, Iowa, and vb 

&sa. 

N%%e, T-. ............ 
TwreHaute Ind ............. 
St. Louis, M6 ................ 
Chicago, Ill ................... 

........ ...... .... 
.............. I 

Niagsra and O r h  Coun- 
ties N.Y. 

India;lapdis. Ind.. .......... 

Rocheatw, N. Y .............. 
ciwlnnati, Ohio.. ........... 
I l l ~ p o l l s ,  I d . .  .......... 
Levy, N. M a  ................ 
chiCsg0,Ill ................... 
a a I l ~ , C s U r . ( Y i c i n I t y  
d). 

Bavsnneh, 08 ................ 

4 A.m. ............................... Windandrain .... Considerahledsmagetobamsandem s 
4-5 ...................................... Communication and trsnsporkrtkm fk.d&- I 1 1 1  aged: corn blown down and trees uprooted or 

brokm: other mlnor damage. 
angsomemmor ro ertydams B' anumberof 
people wee in$&; length of iath mehalf 
mile. 

6 280 p. m.. 67 ................ Tornado.. ........ Man buildinks demollshed and others unroofed 

...................................... Wind ............. Treeblown down and corn and potatow dam- 

6 Electrical  and 

0 .do.. ........... ... 7-0 

...................................... .... 111 I I I I  I EI&&?d..... 
11 10p.m .............................. Wind ............. 
la ............................ 20,OOO Wlndand hrrll.... 
la A.m ................................ Thunderstam .... 
14 7:5a-9:47 .......................... ...._do ............. 

m. 
17 7 t p . m  ............................. Electricalandrsin 

a%d. Besldemee damaged, and barn destroyed by 
bled tratec sus ended, and several 

%i%$&@y Much damage wind damage8. and Ugh tning... ........ 
Strwts and d z r s  flooded, telephone service 

crlppled and streetear operation suspended 
for several hours. 

Several s and a number of buildings 
~ e t s i l s  norre@. ........................... 
Crops, silos and building damaged ............. 
Mhor damage reported.. ....................... 
Chimm destroyed by ligthning; 6 head of cat. 

About 600 telephones put out of use and many 

lightnin 

struck € z & l l i n g .  

tle kilh. 
tree3 uprooted; several persons injured. 

21 . 
21 

21 
%l 

n 
n 

...................................... 
1-4p.m. I ............................ 

P.m ................................ 
P.m ................................ 
A.m ................................ 
P.m ................................ 

oale ............... Fruit orops heavily damages; some mina 

Thunderstonn.... C o m m d t i o n  lines disabld- trees and 8 8 
blown down; several killed or injuredyy 
dama 

liitnII.l& many streets and basements 
nooded. 

Wind ............. Electrlc.systesls damaged; nsvlgatfon on Lakt 
0ntsrtohiude.red. 

Thnnderr torm Dam8 rinclpally to windows, lamps, and 

Thunderstorm. - .. Two bams struck by lightning; some damage t c  

W-ind, rain. end Damagebyflmdlng.. .......................... 
and hall. S k Y & E .  

whs. 

.... 
...................................... Wind ............. .............. I I I  I 

Authority. 

Dadall U. 8. W & ~ W  BU- 
reau. 

DfIldal, U. 8. Weather B16 
reau. PressandDakotan 

Okcial, U. 'S.'Wea& Bu- 
Yankton 8 Dak. 

o m d ,  u. s. weather BU. 
m u .  

Do. 
DO. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

nessee). 
Bureau. 

DO. 

Commemtal Appeal (Tab 
owciai, u. a. watbrs  


